The lack of drinking water was one of the hot environmental issues that focused on the contaminants released from the failure of sanitary systems. Organic carbon and nitrate compounds were concerned since they represented a potential risk to human health and environment. Mathematical modelling was an effective tool for understanding and estimating the fate and transport of contaminants. An organic carbon and nitrate compounds transport model was developed using the mass balance concept. Richards and multiplicative Monod equations supported the estimating of advection-dispersion transport and biodegradation processes, respectively. The numerical solutions were obtained using the MATLAB programme. The model capability was evaluated using pilot scale experimental data. The depth-averaged time series of pressure head and contaminants concentration profiles were measured several times a week during 91 days. Simulations were found to provide reasonable agreement with the observed data.
with C is the concentration of a considered constituent in aqueous phase, C p is the concentration of a considered constituent in sorbed phase, D z is the dispersion coefficient
p is the molecular diffusion coefficient of a considered constituent, a T is a transverse dispersivity coefficient, v i is the nodal pore velocity, q z is Darcy's velocity, r B is the soil bulk density, u is the volumetric moisture content, t is the time interval, z is the vertical direction (positive upward) and r S is the kinetics reaction rate.
The numerical solution was obtained by using the Galerkin finite element method. The concentration; C was functionalised as follows (Segerlind 1984; Huyakorn et al. 1985; Clement et al. 1998) .
Cðz; tÞ ¼ X m j¼1 N j ðzÞC j ðtÞ ð 2Þ
with N j (z) is the shape function and C j (t) is the elemental concentration at time t. The numerical solution of was yielded as follows. The single Picard iteration technique was applied to the numerical solution. The iteration scheme is given as follows (Sé gol 1993) .
Richards equation
The numerical solution contained a non-linear, time varying
Darcy's velocity. Richards' equation was applied to solve this parameter. The equation is presented as follows (Sé gol 1993).
with M is the specific moisture capacity; (›u/›c), c is the pressure head, K zz is the saturated hydraulic conductivity, k rw is the relative conductivity coefficient; 0 # k rw # 1 and
Again, the Galerkin finite element method (weight residual method) was applied to solve Richards' equation.
The pressure head was evaluated using the series expansion as follows (Huyakorn & Pinder 1983; Huyakorn et al. 1984; Sé gol 1993) .
with N j is a linear basis function, c j (t) is the nodal pressure head and k is the number of nodes on the discretised domain. The numerical solutions of Richards' equation
were simplified as the non-linearity matrix systems as follows (Paniconi et al. 1991) .
Where
The linear Lagrange basis functions were applied to these algebraic matrices systems. The single Picard iteration technique was applied to numerical solution of Richards' equation. The schematic formulation was obtained as (Sé gol 1993):
with superscript t and t þ Dt are previous and current time steps, respectively.
Soil hydraulic properties equations
Richards' equation also contained the non-measurable parameters including of M and k rw . The hydraulic properties functions were introduced to evaluate these parameters.
The hydraulic properties functions of van Genuchten (VG) are given as follows (van Genuchten 1980) . with u s and u r are the saturated and residual soil volumetric moisture contents, respectively; m, n and p are the coefficient of hydraulic properties parameters.
Multiplicative Monod equations
To completely solve the contaminant transport coupling the biotransformation processes, the retardation process of organic carbon and nitrate compounds was formulated as follows (Widdowson et al. 1988) . 
reduce the order of reaction. Besides, C O and C A were assumed to be constant. These simplified the kinetics so reaction rates became a pseudo first order.
The numerical solutions had been prepared with MATLAB software that provided an efficient and robust process for calculation. The flow chart of the model solution process is presented in Figure 1 .
MATERIALS AND METHODS

Pilot scale soil column experiment
The migration of organic carbon and nitrate compounds were investigated at pilot scale. The soil column was fabricated using plexi-glass with a diameter of 10.4 cm (inner) and packing depth was 120 cm deep. The column set up is illustrated in Figure 2 . Wastewater (American Public Health Association 1998).
The wastewater was fed to the soil column using peristaltic pump, the controlled feeding rate was 17.8 cm 3 /h. The soil pore water samples were collected using passive capillary sampler (PCAPS) (Holder et al. 1991; Boll et al. 1992; Poletika et al. 1992) . A fibreglass wick no. 1381 (1.27 cm diameter) was supplied by Pepperell
Baiding Company, USA. The wick was cleaned using the combustion technique (Holder et al. 1991) . The 40-cm long fiberglass wick was applied to draw the pore water.
The filered wastewater samples were collected and analysed according to the Standard Methods for Testing
Water and Wastewater (American Public Health Association 1998).
Soil hydraulic properties test
Hydraulic properties of soil were examined using dynamic testing method (Klute 1986) . A laboratory scale soil column was fabicated with a plexi-glass tube with an inner diameter of 6.9 cm and a packing depth of 5 cm. A single tensiometer was placed at the depth of 2.5 cm above the column base.
Tap water was dropped through the column surface at the rate of 7.18 cm 3 /h. The soil moisture content was examined every 1 cm interval 
RESULTS AND DISCUSSIONS
Soil characteristics
The characteristics of the topsoil sample are given in Table   1 . Soil sample contained high CEC, EC, organic matter, nitrogen and phosphorus. This soil sample contained various soil minerals and soil organic substances that possible originated from the composted organic materials.
The pH of soil was slightly alkaline to neutral. This soil was suitable for microbial growth and chemical reactions.
Soil hydraulic properties
The hydraulic properties of soil sample were fitted using the equations of van Genuchten (1980). The hydraulic properties coefficients are given in Table 2 . The water retention curve is presented in Figure 3 .
Simulation of water movement
The readings of pressure head at each tensiometer location are provided in Figure 4 . The readings were undertaken for 91 days. The column reached the equilibrium of inflow and outflow after the column had operated for 15 days.
The simulation was undertaken to describe the movement of filtered wastewater. The input parameters are given in Table 3 and the simulation results are presented in Figure 5 . The ammonia nitrogen can get oxidised by aerobic bacteria to become the stable nitrate nitrogen (NO 3 2 ). The NO 3 2 concentration profiles are provided in Figure 9 . Based on the mass balance, almost of NH 4 ZN was lost due to releasing. Ammonia releasing process led to the increase of pH level by 1 -2 providing the optimum pH for nitrifying bacteria (Widdowson et al. 1988) . The influent and effluent samples contained NO 3 ZN with concentrations of 1.3 and 2.6 mg/L, respectively. It implied that the concentration of Soil hydraulic parameters Refer to Table 2 Initial and boundary conditions Constant pressure head at the column surface is 2 0.005 cm, the head at the column base is 2 624 cm. The initial pressure head is 624 cm Although the effluent contained NO 3 ZN, it was less than the critical limit (10 mg/L) used in groundwater supplies.
The total Kjeldahl nitrogen (TKN) concentration profiles are presented in Figure 10 . The ratio of C/C o indicated that the TKN was removed within the upper soil portion.
The remaining TKN was not further reduced in the lower Ammonia was converted to be nitrate and then nitrate was consumed due to nitrate respiration process and the 
